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1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] A signal generation means to generate the step pulse as an excitation signal which a device 
under test and complex permittivity give to the known standard substance, A detection means to 
carry out incidence of the excitation signal from said signal generation means to a device under test 
and the standard substance, and to detect the device under test and the reflected wave from the 
standard substance, A means to incorporate said device under test detected through said detection 
means, and the reflected wave from the standard substance in order of time amount progress, and to 
record them, According to a frequency component, it asks for a difference and the sum about the 
reflected wave from said said recorded standard substance, and the reflected wave from said device 
under test. The physical-properties measuring device characterized by having a signal-processing 
means to ask for the complex permittivity of a device under test using the complex permittivity 
according to the frequency component of said standard substance recorded beforehand. 
[Claim 2] Said detection means is a physical-properties measuring device according to claim 1 
characterized by coming to contain the probe which constituted in the plane the end face which 
arranges other conductors to coaxial-circles tubed, and is made to contact a device under test by 
making one core wire into a medial axis. 

[Claim 3] Said standard substance is a physical-properties measuring device according to claim 1 or 
2 characterized by the complex permittivity being close to the complex permittivity of a device under 
test. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
(Field of the invention on industry) 

About the equipment which can measure the physical properties of a device under test, this invention 
gives an excitation signal to especially a device under test, decomposes the reflected wave from the 
device under test into a frequency component, and relates to the physical-properties measuring 
device which acquires the physical properties of a device under test from the frequency component 
concerned. 
(Prior art) 

Conventionally, this kind of physical-properties measuring device is known as equipment which can 
measure the property of a device under test. It is such a physical-properties measuring device, and 
the electrical property of a device under test and the physical-properties measuring device which 
can measure the dielectric property of a device under test especially have been offered since before. 
This physical-properties measuring device was what acquires the dielectric property of a device 
under test by inserting a device under test in inter-electrode [ two ], mainly impressing alternating 
current electric field to the device under test concerned by supplying a specific AC signal to inter- 
electrode [ said ], and measuring change of the electrical potential difference in the AC signal, a 
current, or a frequency etc. 

The dielectric property of a device under test can be measured also with such a physical-properties 
measuring device. 

(Technical problem which invention tends to solve) 

However, the above-mentioned conventional physical-properties measuring device cannot be 
measured if the configuration of a device under test is not large to some extent, and it has the fault 
that the configuration of two electrodes for measurement etc. has fixed constraint. Moreover, the 
above-mentioned conventional physical-properties measuring device had the fault that the 
configuration of the device under test itself had constraint, or excising a device under test etc. 
needed to be operated for it. 

Even if this invention is a small device under test, without having been made in order to cancel the 
fault mentioned above, and adding specific actuation of a device under test, it aims at providing 
accuracy with the physical-properties measuring device which can measure the property of the 
matter. 

(The means for solving a technical problem) 

In order to attain this object, the physical-properties measuring device concerning this invention A 
signal generation means to generate the step pulse as an excitation signal which a device under test 
and complex permittivity give to the known standard substance, A detection means to carry out 
incidence of the excitation signal from a signal generation means to a device under test and the 
standard substance, and to detect the device under test and the reflected wave from the standard 
substance, A means to incorporate the device under test detected through the detection means, and 
the reflected wave from the standard substance in order of time amount progress, and to record 
them, According to a frequency component, he asks for a difference and the sum about the reflected 
wave from the standard substance and the reflected wave from a device under test which were 
recorded, and is trying to have a signal-processing means to ask for the complex permittivity of a 
device under test using the complex permittivity according to the frequency component of the 
standard substance recorded beforehand. 

Moreover, in this invention, the detection means used for a physical-properties measuring device has 
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at least the probe which constituted in the plane the end face which other conductors are arranged 
[ end face ] as a medial axis coaxial-circles tubed, and makes one core wire contact a device under 
test. 

Moreover, in this invention, the complex permittivity of the standard substance is close to the 

complex permittivity of a device under test. 

(Operation) 

That an echo will generally occur on the boundary of the spot and the matter if an electromagnetic 
wave is applied to the matter from a specific field is the phenomenon known well. Here, termination of 
the load is carried out to the end of the transmission line (for example, coaxial cable) formed in the 
bottom of a certain condition, and suppose that electromagnetic wave Vtheta (omega) of angular 
frequency omega was impressed from the other end of the transmission line concerned. If the 
characteristic impedance of said transmission line and the impedance of a load are equal at this time, 
even if it will make a transmission line spread electromagnetic wave Vtheta (omega), an echo does 
not take place in said trailer. However, since it naturally differs from the impedance of the matter 
which is a load, and the characteristic impedance of a transmission line when it is the matter with 
which a load tends to measure a dielectric property, an echo takes place in said trailer and a part of 
progressive wave of electromagnetic wave Vtheta (omega) returns to an electromagnetic wave 
Vtheta (omega) supply side. 

Then, when the reflection coefficient gamma sets a reflected wave to rx (omega) when the echo has 
taken place in this way, and above-mentioned electromagnetic wave Vtheta (omega) is made into an 

r - ft( «) _ 1 - c j± ± <»> , 

V« ( o> ) j <a ( r d 1 

incident wave, it is, C Z * COtZ* ^ x \ °> ) 



It is come out and given. It is here, Z X — 6> 



It comes out, and it is and d is [ electric length and c of the geometric president of a transmission 
line and gammad ] the velocity of light. 

Complex permittivity **x of the matter are from the above-mentioned (1) formula, 

£z(a>) = S V * (co) -[*(*>) , Zg C0XZx ... (2) 

ja> (rd) V* (a>) + fc (o>) 

It will be come out and given. Then, complex permittivity **x of the matter can be calculated from 
the above-mentioned (2) formula by measuring incident wave Vtheta (omega) and a reflected wave rx 
(omega). 

However, angular frequency omega is changed actually, incident wave Vtheta (omega) and a reflected 
wave rx (omega) are measured, and it is necessary to ask for frequency dependent [ of complex 
permittivity **x ]. Then, this invention uses for example, a step pulse for an incident wave, i.e., an 
excitation signal, observes a reflected wave in a time domain, decomposes the reflected wave into a 
frequency component, and calculates complex permittivity **x of the matter from the above- 
mentioned (2) formula. 

Although this invention is calculating complex permittivity **x by approach which was mentioned 

above, it supports that this changed the frequency of an incident wave continuously. 

By the way, in the same measuring device, it is difficult to measure simultaneously incident wave 

Vtheta (omega) and a reflected wave rx (omega). For example, if a measuring device is constituted so 

that a reflected wave rx (omega) can be measured, measurement of incident wave Vtheta (omega) 

will become difficult. On the contrary, if a measuring device is constituted so that incident wave 

Vtheta (omega) can be measured, measurement of a reflected wave rx (omega) is difficult. 

Then, complex permittivity **s (omega) measures the reflected wave rs (omega) from the standard 

substance using the already known standard substance. The above-mentioned (2) formula is 

materialized also to the standard substance. That is, complex permittivity **s by the standard 

£*(oo) = ^ Vg {a>) -fc . ^ CQtZa ... ( ) 

substance (omega), j CO (rd) V& ( O) ) +- Ta ( O) ) 
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It is come out and given. It is here, Z S = <a 
It comes out. 

And complex permittivity **x which will be calculated if incident wave Vtheta (omega) is eliminated 
from a top type (2) type and the aforementioned (2') formula, 

i x («) ^ (oo ) lf(cfs)/[ja)( r d)£ ? (6))] ff< f^ , 3) 

H-[J«(rd)a(«)]/(cfs)p fs 

It is here, ts ( d> ) + Tx ( CO ) 



fx=ZxcotZx It will be given by fs=ZscotZs. Complex permittivity **x can be calculated only by 
measuring reflected waves rx and rs (omega), without measuring incident wave Vtheta (omega), if the 
standard substance is used as shown also in this (3) type. Moreover, amendment of the mismatching 
of attenuation of an electric wave or the whole measuring device from which the above-mentioned 
(3) formula is transmitted in a transmission line can also be performed. In addition, it can be measured 
to accuracy, so that the complex permittivity **s (omega) of the standard substance is close to 
complex permittivity **x (omega) to calculate. 

Thus, a component with difficult measurement is removed as measurement of only a reflected wave, 
and a step-like excitation signal is given to a device under test from a signal generation means, a 
reflected wave is detected with a detection means in a time domain, it decomposes into this 
detection signal frequency field, and this invention searches for the physical properties of a device 
under test from that frequency component. 
(Example) 

Hereafter, it explains to a detail based on the example which shows the configuration of this invention 
to a drawing. 

One example of a physical-properties measuring device is shown in drawin g 1 with a block diagram at 
this invention. 

In this drawing, the physical-properties measuring device 1 consists of a signal generation means 2 to 
generate an excitation signal, a detection means 3 to detect the reflected wave of the signal from the 
front face of a device under test 5, and a signal-processing means 4 to process this detecting signal 
and to ask for the dielectric constant of a device under test 5. 

let said signal generation means 2 be circuitry which generates the excitation signal which consists 
for example, of a step pulse etc. — having — **** — two excitation signals V — it is prepared so 
that theta and VB may be formed and outputted. said signal generation means 2 is electrically 
connected to said detection means 3 — having — **** — said excitation signal V — theta and VB 
can be supplied now to said detection means 3. 

Said detection means 3 carries out incidence of excitation signal Vtheta from said signal generation 
means 2 to a device under test 5, and is considered as the configuration which can detect the 
reflected wave r from the device under test 5. This detection means 3 is constituted including the 
probe 31. Said probe 31 makes one core wire 31 1 a medial axis, as shown in Figs. 2 and 3 , other 
conductors 312 are arranged coaxial-circles tubed, and the end face 313 made to contact said device 
under test 5 is constituted by the plane. It connects with said signal-processing means 4 electrically, 
and said detection means 3 can supply now the signal VrB from the reflected wave r and the 
predetermined trailer from a device under test 5 and the standard substance (graphic display 
abbreviation) to said signal-processing means 4. 

Said signal-processing means 4 measures the reflected wave r from the standard substance in 
device-under-test 5 list in a time domain, decomposes this into a frequency component, and has the 
composition of asking for the physical properties of a device under test 5, especially a dielectric 
constant epsilon x according to the frequency component. 

Furthermore, said signal generation means 2 is constituted so that bias power supply 21 is excited by 
the synchronous clock pulse from the signal-processing means 4, tunnel diode 22 may be oscillated, 
the step pulse of 200 [mV] may be generated in the build up time of about 25 [ps], one side may be 
outputted for this pulse as excitation signal Vtheta by dividing into two with the power divider 23 and 
another side can be outputted as an excitation signal VB through a directional coupler 24. 
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Termination of this directional coupler 24 has been carried out by the terminator 25 of 50 [omega]. 
Said detection means 3 carries out incidence of inputted excitation signal Vtheta to a device under 
test 5 through the sampling head 32, a coaxial cable 33, and a probe 31, and the reflected wave r 
from a device under test 5 is given to it by the signal-processing means 4 through a probe 31, a 
coaxial cable 33, and the sampling head 32. Moreover, incidence of said detection means 3 is carried 
out to the coaxial cable 35 by which termination was carried out by resistance of 50 [omega] through 
the excitation signal VB and the sampling head 34 which were inputted, and the output signal VrB is 
given to it by the signal-processing means 4. 

Sampling SUKOBU 41 which gives off a synchronous clock pulse while said signal-processing means 

4 samples the inputted signals (namely, the reflected wave rx and the reflected wave rs from the 
standard substance from a device under test 5) r and VrB, The signal analyzer 42 which incorporates 
the output signal from this sampling scope 41, and analyzes a signal in digital one. Incorporate and 
carry out the Fourier transform of the digital signal from this signal analyzer 42 through the GPIB 
interface 43, and the component of a time domain is used as the component of a frequency domain. 
The microcomputer 45 which carries out data processing of the above-mentioned (3) types from the 
component, and calculates complex permittivity **x, It consists of a printer 46 which prints the 
output data from this microcomputer 45, and a plotter 47 which plots the graphic data from this 
microcomputer 45. In addition, the sampling scope 41 and the signal analyzer 42 constitute a means 
to incorporate a device under test and the reflected wave from the standard substance in order of 
time amount progress, and to record them. Moreover, the input of the reflected wave rx from a 
device under test 5 and the input of the reflected wave rs from the standard substance may perform 
any first. Moreover, as the standard substance, a dielectric constant is measured by other measuring 
methods etc. (including frequency dependent [ of complex permittivity ]), it is desirable that it is the 
matter which is known and is the liquid which mainly consists of single matter, for example, an 
acetone, benzene, chloroform, water, etc. are mentioned, and a thing with the dielectric constant near 
the dielectric constant of a device under test also in it is chosen. 

Thus, an operation of the constituted example is explained. 

The actuation which measures the moisture content of a biological substance as a device under test 

5 with the physical-properties measuring device 1 constituted as mentioned above is explained. 
The biological substance contains moisture regardless of animals and plants, moreover, the inside of 
moisture — the condition of water usual in more than one half — the inside of a living body — 
maintaining (free water) — the remaining water was combined with the living body by hydrogen bond 
or the electrostatic interaction (bound water), and different structure from usual water is taken. 
<1st example of measurement The moisture content of human beings skin is measured there, using 
this physical-properties measuring device 1 as an example of measurement of the moisture of a 
biological substance. In addition, the acetone was used as the standard substance. 

The probe 31 of the detection means 3 is made to contact inside [ forearm section ] human being. 
The probe 31 is carrying out the configuration shown in Figs. 2 and 3 . According to the probe 31 of 
such a configuration, since magnitude of an electrode is made to for example, below 3 [mm], 
measurement ends by soft one-touch that the device under test 5 should just have the flat part of 
about 2 [mm]. Furthermore, measurement of various parts is possible for a coaxial cable 33 by using 
a flexible thing. Moreover, the dielectric information on a smaller part can be acquired by making the 
size of the electrode 31 1,312 of a probe 31 thinner. 

Thus, the physical-properties measuring device 1 is operated, contacting a device under test 5 in the 
probe 31 of the detection means 3. Then, a synchronous clock pulse is outputted from the sampling 
scope 41 of the signal-processing means 4. Thereby, the bias power supply 21 which drives tunnel 
diode 22 carries out synchronous operation of the signal generation means 2 by the synchronous 
clock pulse, and tunnel diode 22 is made to oscillate it. From this tunnel diode 22, as mentioned 
above, the step pulse of the peak value of 200 [mV] is formed by the build up time of about 25 [ps], 
and this is supplied to the power device 23. This step pulse is divided into two by the power divider 
23, one side is outputted as excitation signal Vtheta, and another side is outputted as an excitation 
signal VB through a directional coupler 24. 

Incidence of excitation signal Vtheta is carried out to the skin of human being who is a device under 
test 5 through the sampling head 32, a coaxial cable 33, and a probe 31. The reflected wave r from a 
device under test 5 is inputted into one input edge of the sampling scope 41 of the signal-processing 
means 4 through a probe 31, a coaxial cable 33, and the sampling head 32. 

The excitation signal VB is consumed with the coaxial cable 35 by which termination was carried out 



http:/ / www4.ipdLncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/02/23 



JP,2740528,B [DETAILED DESCRIPTION] 



5/8 ^— v 



through the sampling head 34. Some of the signals VrB serve as a small pulse, and are inputted into 
the input edge of another side of the sampling scope 41 of the signal-processing means 4. 
The inputted reflected wave r is sampled with the sampling scope 41. Moreover, a reflected wave r is 
recorded with this signal analyzer 42, using the pulse measured with the sampling scope 41 as a 
trigger pulse TP of the signal analyzer 42. The signal digitized with said signal analyzer 42 is inputted 
into a microcomputer 45 through the GPIB interface 43. The reflected wave from the standard 
substance is detected by the same actuation, and after sampling with the sampling scope 41, a 
reflected wave is recorded with the signal analyzer 42. A microcomputer 45 carries out the Fourier 
transform of the digital signal which is each reflected wave rx and rs of the device under test and 
reference material which were inputted, changes it into the data of a frequency component, asks the 
cycle component for complex permittivity from the above-mentioned (3) types downward, and 
calculates a moisture content after this. 

Thus, what measured frequency dependent [ of the dielectric constant human beings skin ] is the 
dielectric spectrum shown in drawin g 4 . In drawing 4 , an axis of abscissa shows distributed epsilon' 
and absorption epsilon" according [ an axis of ordinate ] a frequency (log f [Hz]) to moisture, 
respectively. Usually, water shows the peak of a spectrum to 20 [GHz] and bound water shows a 
peak near 100 [MHz]. By the way, a measurement result takes properties HA, HB, and HC, as shown 
in drawing 4 , and it takes the property J based on an experimental value. It sets to drawin g 4 and the 
absorption and distribution with which a property HA is considered to be usual water near 10GHz are 
observed by epsilon' and epsilon". The magnitude of the absorbed amount shows that it is free water 
of the skin usual about 35%. Distribution and absorption of the conclusion water which combined the 
property HB with the body tissue peculiar to a living thing near 1 50MHz are seen. It is about 30% of 
the whole, and when it unites with free water, it will be called moisture on the skin of an arm. [ about 
60 - 70% of] The big absorption seen near 10MHz is effectiveness (the Wagner effectiveness) which 
comes from the heterogeneity (seeing with a molecular level) of the skin. This result becomes 
remarkable when free water increases. 

Here, the important thing for the dielectric constant of the matter is the role of bound water and free 
water. The measurement result of the dielectric constant eight human beings' skin is shown in the 1st 
table. In the 1st table, the relaxation deltaepsilon! on the appearance according [ relaxation 1 ] to the 
difference of the dielectric constant of the whole cell and the dielectric constant between cells is 
shown, and the relaxation time (log taul [s]) is shown. In the 1st table, the dielectric reinforcement 
deltaepsilon2 of bound water with which relaxation 2 is proportional to the water molecule per unit 
volume is shown, and the relaxation time at that time (log tau2 [s]) is shown. In the 1st table, the 
dielectric reinforcement deltaepsilon3 of free water is shown in relaxation 3, and the relaxation time 
at that time (log tau3 [s]) is shown. 
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-8.09 


21.1 
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Although the 1st table summarizes the result of eight persons' skin and is shown, bound water 
(deltaepsilon2) and free water (deltaepsilon3) of individual difference are small. Moreover, those ratios 
delta epsilon3/delta epsilon2 are almost in agreement. What investigated change of bound water 
(deltaepsilon2) accompanying sweating and free water (deltaepsilon3) is property drawing showing in 
Figs, 5 and 6 . Drawin g 6 shows the relation between the relaxation time after sweating (log tau [s]), 
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and time amount t. Drawin g 5 shows the relaxation reinforcement after sweating of human beings 
skin with time amount. If sweat begins to appear, as shown also in deltaepsilon3, free water will 
increase. Then, if sweating is controlled, the amount of free water will show a peak that deltaepsilon3 
shows, and will decrease after that. The skin returns to the original condition in about 20 minutes. On 
the other hand, bound water does not carry out any change, either, as shown also in deltaepsilon3. 
That is, it turns out that there is almost no change of the skin tissue by sweating. 
<2nd example of measurement The 2nd example of measurement applies a milky lotion to human 
being's skin, and measures the effectiveness given to the skin of the milky lotion. In addition, the 
acetone was used as the standard substance. 

Drawin g 7 shows the 1st relaxation reinforcement deltaepsilonl of a milky lotion, the 2nd relaxation 
reinforcement deltaepsilon2, and the 3rd relaxation reinforcement deltaepsilon3 with time amount t 
(min), and a property K calculates it from the measured value by the milky lotion. 
As shown also in deltaepsilon3 in drawin g 7 , free water increases in number by spreading, and it 
decreases with time amount, and returns in about 20 minutes. On the other hand, the subsequent 
phenomenon is loose, although it increases rapidly with spreading as bound water shown in 
deltaepsilon2 of drawin g 7 . Moreover, it is clear that bound waters it increases about 50% and there 
is a moisturizincy effect. It turns out that the effectiveness carries out rear-spring-supporter 
continuation at long duration. 

<3rd measurement The 3rd measurement applies ointment to human being s skin, and measures the 
effectiveness given to the skin of the ointment. In addition, the acetone was used as the standard 
substance. 

Drawin g 7 shows the 1st relaxation time deltaepsilonl of ointment, the 2nd relaxation time 
deltaepsilon2, and the 3rd relaxation time deltaepsilon3, and a property L calculates it from the 
measured value by ointment. 

As for specially made [ of drawin g 7 / L ], the 2nd relaxation (deltaepsilon2) and the 3rd relaxation 
(deltaepsilon3) are not changing, either. This means that there is no change in bound water and free 
water. Although some change is looked at by the 1st relaxation (deltaepsilonl), there is little change 
as compared with a milky lotion (property K). Such a property is seen because ointment has 
protected the skin. 

<4th measurement The 4th measurement measures the freshness of food (meat, a fish, vegetables, 
etc.), the effectiveness of refrigeration, etc. by using this invention equipment which can measure 
bound water of a biological substance, and free water quantitatively. In addition, the acetone was 
used as the standard substance. 

For example, the result of having measured the chicken (SASAMI) with the physical-properties 
measuring device 1 concerned is shown in the 2nd table, and the result of having measured 
vegetables (ginseng radix) with the physical-properties measuring device 1 concerned is shown in the 
3rd table. 

As for the 2nd table and the 3rd table, the dielectric reinforcement delta epsilonl, delta epsilon2, and 
delta epsilon3 and the relaxation times taul, tau2, and tau3 in the 1st relaxation, the 2nd relaxation, 
and the 3rd relaxation are found according to "raw", "refrigeration", "it boiling", and the condition of 
saying, "It burns." 
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[Example(s) of Application] 

The application to various kinds of fields is possible for this invention equipment. An applicable field is 

explained below. 

(Electronics) 

In space communication, the high frequency of 10-50GHz is already used. Generally electronics and a 
communication circuit can also use this invention easily [ the dielectric constant in a GHz band, or 
measurement of dielectric loss ]. It excels in measurement of the dielectric power factor of fine 
ceramics, a macromolecule insulating material, the substrate for circuits, etc., etc. Moreover, it is 
suitable the function of a liquid crystal ingredient or to apply this invention to fundamental and 
molecular theory-research. 
(Chemical industry) 

This method is very effective in moisture detection. Therefore, it is effective in moisture content 
measurement of the matter with which residual moisture poses a problem. Application in these fields, 
such as a coating and an emulsion, can be considered. 
(Food) 

The freshness of the matter etc. understands food by getting to know the content of free water or 
bound water. Although it is about the effectiveness of refrigeration which followed, for example, was 
shown in the 2nd table, in the case of the muscles of an animal, it turns out that free water (usual 
water) of what was thawed is increasing rather than the object before refrigeration. It is the so-called 
diluted reason. If refrigeration is repeated, free water will increase in number further. With vegetables, 
by freezing once, free water increases in number and bound water decreases in number. The 
vegetables can say that the effectiveness of refrigeration is far strong rather than an animal. 
Moreover, it turns out that a difference arises in change of free water and bound water by the 
approach of cooking also about the cooked food. The effectiveness looks in sight in a bird, and the 
effectiveness looks remarkable to free water by the ginseng radix at bound water. The reinforcement 
of the 1 st relaxation by the raw fresh ginseng radix is very large, and decreasing remarkably with 
refrigeration or cooking also needs to be careful. 

It is thought that the food of this system and the application in a health side are very large. 
(A chemical, cosmetics) 

The effectiveness of cosmetics attracts attention only about human being's skin. Human being's skin 
as well as a general biological substance has bound water and free water. It hardly depends for the 
dielectric reinforcement by bound water on people by about 22. However, free water changes with 
20-28 (30 - 40% of the whole moisture), and men. There are a watery person and few men. When 
cosmetics are applied, the bigger change to free water than bound water appears. This change is 
called for as a function of the time amount after spreading. For example, in the case of a milky lotion, 
free water doubles [ about ] immediately after spreading, but it returns after about 30 minutes. Bound 
water increases 50% and decreases in number gradually. The moisturizincy effect can be planned from 
bound water. 

About the chemical applied to the skin also especially by the effectiveness of a chemical, 

measurement can do the effectiveness by same measurement. 

(Medicine) 

About skin disease especially a trauma, a burn, etc., this system can be used about the effectiveness 
of the medical checkup and a chemical. It is expected that change of bound water and free water 
follows on change of the cellular structure of the skin surely. 

Moreover, if based on the configuration of a sensor, inner dielectric information is acquired about 2- 
3mm from a skin front face. Especially the frequency of microwave heating effective in the 
abnormality apoptosis which appeared in the skin or the bottom of it can be chosen by using this. 
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Changing with people is expected and this frequency is considered for this selection to be very 
important. The microwave using this frequency is made to send furthermore, and a curative effect is 
promoted by heating only an abnormal cell. Doubling the effectiveness is expected by unifying a 
measuring electrode and a microwave oscillator. 

The small electrode section attached in the point of a flexible thin electric wire can be given to an 
esophagus or the stomach with a fiberscope, and being also useful to the therapy of a stomach gun, 
an esophagus gun, etc. is expected. 
(Sport) 

If it sweats, change will not be seen by bound water although the free water of people's skin 
increases twice [ about ]. After sweating returns to the original condition in about 20 minutes. This 
sensor is effective in research of control of the motor function by quantification and sweating control 
of sweating etc. 
(in addition to this) 

It is effective also in the measurement of engineering works, building materials, etc. which becomes 
important [ other than the above-mentioned application / content moisture ]. 
Thus, this invention can consider the application to various fields. 

In addition, in the range which is not limited to this although it is an example of suitable operation, 
and does not deviate from the summary of this invention, deformation implementation is variously 
possible for an above-mentioned example. For example, PUROGU 31 used by this example may be a 
different configuration although the field which contacts to a device under test 5 is a plane. In this 
case, it is necessary to amend the reflective component about the part which does not contact 
directly. Moreover, although it is suitable in shortening of the measuring time since the activity of a 
step pulse can cover a large frequency band by one pulse as an excitation signal, it is also possible 
for it not to be limited to this and to use other electromagnetic waves like a sine wave. However, 
since the signal for every frequency must be inputted in this case, there is a problem which requires 
time amount. Moreover, it is not limited to a square wave as a pulse, but a thing like a sawtooth wave 
or a chopping sea can also use various distorted sine waves, such as a trapezoidal wave, a half wave 
or a full-wave-rectification wave, and a rectangle pulse. 
(Effect of the invention) 

Since it gives an excitation signal to a device under test and the standard substance, changes those 
reflected waves into a frequency domain and measured the physical properties of a device under test 
by the frequency component, only reflected wave measurement of a device under test and the 
standard substance is sufficient for this invention, without coincidence measurement measuring a 
difficult incident wave, and it can acquire physical properties, without measurement adding actuation 
easily special to a device under test, so that more clearly than the above explanation. 
Moreover, since it can measure only by applying a detection means to a device under test according 
to this invention, there are few device under tests and it ends, and from the frequency component of 
the reflected wave to an excitation signal, since measurement of physical properties can be 
performed, measurement can be completed easily. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2006/02/23 



JP.2740528.B [DESCRIPTION OF DRAWINGS] 
* NOTICES * 



1/1 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The block diagram showing [ 1 ] the example of this invention, drawing of longitudinal section of the 
probe which uses drawin g 2 in the example of this invention, The wave form chart showing the 
situation [ as opposed to / as opposed to / in drawin g 3 / the front view of this probe / a frequency 
in drawin g^ ] of distributed absorption, The wave form chart showing the dependency of time amount 
[ as opposed to the relaxation reinforcement of the skin in drawin g 5 ], the wave form chart showing 
[ 6 ] the time dependency of the relaxation time after sweating, and drawing 7 are wave form charts 
showing the dependency of the time amount over the relaxation reinforcement of meat and 
vegetables. 

1 .... A physical-properties measuring device, 2 .. Signal generation means, 

3 .... A detection means, 4 .. A signal-processing means, 5 .. Device under test. 
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